IS project controls research focuses on identifying the appropriate sets of controls for managing complex IS projects. The literature is dominated by the situational view of control, which argues that situational factors such as the visibility of outcomes or behaviors identify the appropriate controls to employ. The controls literature in management has two alternate views on control. The balancing view suggests that organizations must have a healthy mix of formal (i.e., behavior and outcome) and informal (i.e., clan and self) controls, while the more controls view argues that control predicts project performance. These alternate views can potentially shed light on unexplained IS project control phenomena. For example, because the balancing view advocates the need for balance (Cardinal, Sitkin, & Long, 2004) , it explains why all control modes are present in every project-an explanation that is absent from the situational view.
INTRODUCTION
IS project controls research focuses on identifying the appropriate sets of controls for managing complex IS projects. The literature is dominated by the situational view of control, which argues that situational factors such as the visibility of outcomes or behaviors identify the appropriate controls to employ. The controls literature in management has two alternate views on control. The balancing view suggests that organizations must have a healthy mix of formal (i.e., behavior and outcome) and informal (i.e., clan and self) controls, while the more controls view argues that control predicts project performance. These alternate views can potentially shed light on unexplained IS project control phenomena. For example, because the balancing view advocates the need for balance (Cardinal, Sitkin, & Long, 2004) , it explains why all control modes are present in every project-an explanation that is absent from the situational view.
However, because each view suggests predictions and explanations that contradict other views, these alternate views cannot be simply integrated into IS project control. This research therefore has two objectives:
1. Demonstrate the usefulness of the two alternate views on IS Project Control 2. Reconcile the three separate views of control. The contribution of this research is a new indifference-curve based model of IS project control. Our model demonstrates that each view is a special case of the utility maximization behavior of an IS project manager. Ideas and concepts present in each view can be represented in our model. The model also provides additional insights to the problem of IS project control.
PROJECT CONTROL
Control theory addresses the methods by which principals can ensure that human agents perform assigned tasks appropriately (Eisenhardt, 1989) . The principal is the manager or organization that wants to achieve some goal. The agent is the employee, or vendor tasked to achieve that goal. Control is required, because the agent's desire to achieve the goal is substantively less than the principal's. The agent thus only puts in required effort when controls are in place (Eisenhardt, 1989; Farrelly & Quester, 2003; Wright, Mukherji, & Kroll, 2001) .
Four distinct modes of control have been identified: (1) behavior, (2) outcome, (3) clan, and (4) self (Henderson & Lee, 1992; Kirsch, 1997; Ouchi, 1980) . Behavior control refers to management of the work process. Rules and procedures are prescribed, and the agent is monitored to ensure that they are obeyed. In outcome control, the agent is rewarded or punished based on his or her output. Clan controls refer to proscriptions of behavior based on ritual, ceremony, and shared experience. Self-control refers to proscriptions on agency behavior enacted by the agent.
Although controls have been categorized into these four separate modes, a recurring theme in IS project management is the concept of a "portfolio of controls." "Portfolio" implies that disparate modes of control complement each other to ensure that an intended outcome is reached.
• The situational view argues that particular modes of control are most appropriate for a given set of project characteristics. Three kinds of project characteristics are often identified: (1) tasks, (2) roles, and (3) knowledge and skills (Kirsch, 1997) . Tasks refer to the kinds of work necessary to accomplish a project. Roles refer to the expectations and relationships of project members. Finally, a project leader who lacks project-based knowledge and skills cannot effectively evaluate the behavior of subordinates, and hence must rely more on outcome controls, and less on behavior controls (Kirsch, 1996) .
• The balancing view argues that formal and informal controls are substitutes for each other.
While the two kinds of controls may be employed in the same project, formal controls have an inhibitory effect on informal controls, and vice-versa (Sundaramurthy & Lewis, 2003) . For example, the restrictiveness of behavior control is often contrasted against the empowering aspect of self-control (Kirsch & Cummings, 1996; Malone, 1997) . The balancing view has two main implications for IS projects. First, it introduces the idea of shocks, and how shocks can disrupt existing controls. Such shocks frequently occur in IS projects. For example, there may be casualties (e.g. turnover) among project managers and other critical staff. Second, it suggests that tradeoffs have to be made between control modes. Thus, unlike the situational view which advocates a specific control mode, the balancing view argues for changes in the proportion of controls.
• The more controls view argues that one can have more of all modes of controls, and that project performance is directly impacted by the total amount of control employed. Thus, to improve project performance, one must increase the total level of all control modes (Henderson et al., 1992; Long, Burton, & Cardinal, 2002) . The second fundamental implication of the more controls view for IS research is that information technology can enable more control (Orlikowski, 1991) .
PORTFOLIOS OF CONTROL AS INDIFFERENCE CURVE THEORY
Our adapted model translates the indifference map and income curve concepts of indifference curve theory into a project controls indifference map and a project conditions boundary respectively. A bundle of project controls consists of the four modes of control. Each mode is represented on a separate axis in a 4-dimensional space. However, as the principles of two dimensional curves can be generalized to an arbitrary number of dimensions (e.g., 4), we employ 2-dimensional indifference curves to illustrate our concept (Hirschleifer & Glazer, 1992) .
The project controls indifference map reflects the extent that any given bundle of project controls will, in the project manager's view, lead to project success. The project controls indifference map is subdivided into an infinite number of project controls indifference curves. Each level of control is a separate project controls indifference curve, where a higher indifference curve reflects a higher likelihood of project success. All points on a project controls indifference curve indicate equally effective bundles of controls. For example, monitoring an individual once per day could be equivalent to monitoring that individual once every two days and giving the individual $1,500 for successful project completion. A project manager can purchase separate and increasingly higher levels of control effectiveness.
Within a given project, there are boundary conditions that constrain the controls that can be employed. Generally, a project is constrained by a budget, some portion of which must be allocated to control. This budget is made up of various resources, including money, time, labor, and technology. For example, a subordinate must be monitored or punished, or a manager must expend time to socialize with the clan. The budget allocated to control, and the relative cost of each control mode defines the project condition boundary. The optimal portfolio of controls to employ is the point where the highest project controls indifference curve is tangent to the projects condition boundary. Figure 1 illustrates how each view is represented in the indifference curve model.
-
The situational view is modeled as situational factors that influence the relative cost of each mode of control. Figure 1 (a) illustrates two boundary conditions on the same indifference curve. In project 1 (represented by point 1 on the figure) , the physical layout of a workspace hinders monitoring and interaction making behavior, clan, and self-controls more costly. In project 2, the workspace layout is not the problem. However, the project manager does not have software development skills, and thus finds it difficult (i.e., costly) to monitor outcomes effectively. The relative slopes of the two boundary conditions reflect this cost differential.
• The balancing view is modeled in two ways. First, the indifference curves are shaped concave to the origin. This shape reflects that different kinds of control are traded off against each other. These tradeoffs enable a particular mode of control to dominate the portfolio of controls, but prevent any control from dominating the portfolio to the point of exclusivity. Second, shocks to an organization or industry are modeled as income and substitution effects on the portfolio of controls. Figure 1 (b) demonstrates how a sudden change in the price of one control (i.e., a shock) can cause both income and substitution effects. For example, a sociable project manager could leave. In this case, clan control becomes more costly. The figure illustrates that the loss of clan control does not just impact clan control (substitution effect: shift from Point 2 to 3), but the total amount of all controls (income effect: shift from Point 1 to 2), as resources employed to support the now expensive clan control cannot be reallocated to other modes of control.
• The more controls view is modeled as a relaxation of boundary conditions that enable a project to move to a higher indifference curve on the projects control map (Figure 1(c) ). The existing literature suggests that technology is the key factor that allows a project to shift to a higher project condition boundary (Orlikowski, 1991) . This is especially true for technologies that simultaneously impact multiple control modes. New technology can be seen as increasing the "budget" of control mechanisms available. In short, the more controls view is explained in indifference curve theory as income effects (shift from Point 1 to 2) caused by changes in the technology platform.
BENEFITS AND IMPLICATIONS
Indifference curve theory provides a number of benefits above and beyond reconciling the three views of IS project control. First and foremost, indifference curve theory provides a way to express IS project control in mathematical, and therefore unambiguous terms (Hirschleifer et al., 1992) . Mathematical language enables managers to simulate complex control decisions. A manager could model or simulate a current project to determine how effective changes in the portfolio of controls would be.
The indifference curve model also provides a vocabulary and set of concepts for discussing IS controls. This new vocabulary allows a researcher to work through existing problems in a substantially easier way. Specifically:
• Substitutability/Complementarity: While existing research advocates the need for a portfolio of controls, a clear conceptualization for how a portfolio should be structured has not been articulated. This is because "substitutability" and "complementarity" are conceptualized as antithetical -one cannot exist if the other is present. Indifference curve theory provides a more/less vocabulary based on the relative cost of individual control modes, thereby allowing researchers to more clearly articulate their points. In indifference curve theory, a good or service can be simultaneously a complement and a substitute, and their degree of substitutability/complementarity is reflected by the indifference curve's concavity (Hirschleifer et al., 1992) .
• Necessities/Luxuries: Indifference curve theory suggests that control modes could have the properties of necessities or luxuries. A luxury is a control that a project manager invests in more heavily as the controls budget increases. Conversely, a necessity is a control that the project manager invests in regardless of the size of budget. The notion of luxuries and necessities explains various phenomena such as why project managers appear to require certain levels of behavior and outcome control, regardless of project size.
• Measurement of controls: Indifference curve theory also suggests new ways to measure project controls. Extant methods of measurement mainly employ Likert-based self report surveys (Henderson et al., 1992; Kirsch, 1996; Kirsch et al., 1996; Kirsch, Sambamurthy, Ko, & Purvis, 2002; Nidomolu & Subramani, 2003 , or measure controls on a dichotomous scale (i.e., either present or absent) (Choudhury & Sabherwal, 2003; Gittell, 2000; Kirsch, 1997; Kohli & Kettinger, 2004) . Instead, one can measure the relative efficacy of various controls by comparing control portfolios. For example, a project manager can be asked to compare the benefit of monitoring an employee for one hour versus giving that same employee a thousand dollars bonus if the project succeeds. The quantity of monitoring, and the bonus awarded can be altered to determine the quantities of each the manager is indifferent to.
CONCLUSION
In this paper, we reviewed the extant controls literature and identified three principal views: (1) situational, (2) balancing, and (3) more controls. The situational view specifies particular modes of control (behavior, outcome, clan, or self) that are best for given project situations. The balancing view suggests that formal and informal controls are substitutes for each other, and the more controls view argues that increasing control strengthens the likelihood of project success. While the situational view dominates the IS controls literature, we demonstrate that each view provides a distinct perspective on IS project controls. We also show that the views can be integrated using the framework of indifference curve theory.
Our indifference curve model represents the four modes of control as axes in a 4-dimensional graph. The benefits (effectiveness) and costs of IS project controls are represented as an indifference map and income curve respectively. The indifference map is segmented into multiple project controls indifference curves. The income curve is termed the project condition boundary. The optimum portfolio of controls to select is the point where the income curve is tangent to the highest possible project controls indifference curve.
We demonstrate that the indifference curve model encapsulates the three views of IS project control, and show that it creates a vocabulary and identifies implications not present in extant views. Specifically, we show that the concepts of substitutability and complementarity in indifference curves explain why all four modes of control have been found in projects. The concepts of cost and preference explain why formal controls appear to dominate large projects. Formal modes of control may be necessities, while informal ones are luxuries. Finally the curvature of indifference curves provides a useful way of measuring and predicting future project control portfolios. 
